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(57) Abstract: 

PURPOSE: To obtain image quality free from density 
irregularity and color irregularity by controlling the supply 
of a current to semiconductor laser on the basis of the 
detected value of the output of laser beam when a 
photosensitive material is irradiated with laser beam so 
that the output of laser beam becomes a predetermined 
value. 

CONSTITUTION: In a laser driving circuit, the beam 
output of a laser diode 13c detected by a photodiode 15c 
is inputted to a droop correction circuit 320 and an 
operational amplifier 378 through an \N circuit 314 and 
subjected not only to amplifying and integrating 
processing by resistors 379, 383 and a condenser 384 
but also to attenuation processing by resistors 381, 382 
to be inputted to a constant current circuit 304. This 
inputted current is added to the current flowing to a 
resistor 332 and a Zener diode 344 and the added value 
is subtracted from the control current for a constant 
current inputted through a D/A converter 306. Then, the 
current after subtraction is applied to semiconductor 
laser That is, a current wherein the beam output due to 
self-generation of heat is corrected is supplied to the laser 
beam output. 
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rt, G/A4 SA-tg^M^tlT^'J, G/'A4 6T-*^!K$ 
tlfeff-^RGOl, APO 1 A^A;^$tl'5. >f-Y20 
80ffl:^;ffl!HiLDD 5 6^CS^$^^TV^^, SeoT, P 
WM5 OfCfeV^TSfiS-r-^tCfSCT^ilSnT^i/NVl/X 
ff L D D 5 6{CA;/33ti^, 

[0 0 3 6] Tife, PWM5 2, 5 4{i. [SI^CD^fiSiCO 

(LDD) |lI5fC^L;5:j:o(C. L D D 5 6 ^iMHI 
ii!&3 0 2 &{lx.TV>^. ZO^MIlIliSS 0 2tt, fS^,!! 
7 0 $::JrLTPWM5 O.Rt>'i{i^f!(£ U-if- 1 4 a 

^^■5= '^11111^3 0 2 ii, PWM5 0:)!)^^f§^i^7 0 
/rLTA:^^4l-5/N";i/Xff-§-lCj:oT, ijij^^b— (f- 
1 4 a(Dl/--!f-^V Kl 3 a /xOO«iii&«SiE$:i?J'J 

[0 0 3 7] z<Dmmm^ 3 o 2 ■^■mm.Ms^ 304 

i5Lt>'T-'i>':5i;UT^a^'^^f| (D/A) 3 0 6 $:^rU 
T. G/A4 eCg^M^tlTl^-i), ZOTD/A3 0 6tC 
G/A4 6 7^)^'b, ^ii^<*:U— y-'- 1 4 a (D«m$'J^® 

fs-f- (-fs^^, DATAi) tr^Atj^n^. z.(7)^mm 

m^2 0 4&t>'D/A'^^^3 0 6(Cti, SMm^G) 

v--i^-mm,^nm^^r-isb<D^y-^-i^Mwmm5 1 o 
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[0 0 3 8] 3 0 4 m^(^y6ai:^OL/- 

-;U (APC$tm) ^nr) tL^(D^^^\y—^- I 4 a. 
(75L/— tf-^-r:t- Kl 3 a(C, Sai^S^rfyt-T-S) ti?) 
<7)llI^T'fe5. ([a8#RPJ , Z:(7)APC$!l^i:«, 
c7)<t:c)lC. ^^{!tcU-^f- 1 4 a tCf^lJ^tlTc^* h<5?' 
-f^- K 1 5 al,ZJ:-DX^liii]^=e-^-Lf£tr^>bm^ 
^ti!,tHZfj:^^^{Z. 4i#flsL/-+»-'- 1 4 aS: K^-^'^■ 
10 [0 0 3 9] '^iillI5&3 0 2(;)m;^j{g!l(C{i, 

T:^llIiiS3 1 2timm^nXiS<'), Z(DA^T7.mm3 

I 2iz^^x^^^nr-m^coA-(T7.mm.ti^m^^ti 
s„ z<7)ji4 7y^mmi^mi^\y—^-(D^B^miz^ 

mmmmmjkzfmmmmizii^t) ^ m^oymmiz 

[0 0 4 0] u--!f-:jr-r:r- K 1 3 aCOTy - Kti, 

;!f->-!^— S/'M»I1[^3 0 8 $:^UT 1 2 VOOmSS^SlCgf 
^54^Tv^€>. ZKD^r^-y— i:/-*f«[Hlg&3 0 8ti, ^J5t 

S&i:3Sg^=-U:J5^aU-^f (M^IS, 12V$:5V{Ci- 
T'^fiJc$tlTfe'J, «aiSA^}C7|->-9— 

S&3 0 8 i:ifrLxm^^n^mmii±im^mziz-iif- 
^m^i-^mm^ii^o 'ift^x, i 2W(Dmmts.A^izu 

- 1 4 atC-9— s;mgiE7!)'SK4x€)Z:i;?:l»VNT'VNS, l/- 
if-^-r;*--Kl 3 aCDry- 751- h^'^f K 

30 [0 0 4 1] 1 2 vcomiS^ii, y^hi:zf'y3 

I 8^lfi-LXG/A4 6izmm-&nXi3V, VifVi^-f 
^3 1 8{il 2 VC7)«M7!)'=«^34X'5'i:lC<fcy>'N-r 1/ 

LDSTS) $:G/A4 6^ 

[0 0 4 2] 3CD7:i- h^V :t- K 1 5 aCOry - K 
{i, A±f$n/i«?5ig5:«i±{C^i«ILTffi;':-r-5«SS«/± 
(I/V) ^gS(lIS&3 1 4 $:^LTT^a^'*7-'S;'<5?;i/'^ 
(A/D) 3 1 6^CgfM^tlTI.^■S>o X(DA/D3 

40 ADC 1) $:Aaj:/jt--i>J:-5tC&t>'A/D3 1 8{CJ:o 
Xm.^^^t=.^V^)\^^-^\t^ (fl-^*, ADDl) 
5:ffi;/3-r^ie){CG/A4 6 /\^^^$nTVx§, 
[0 0 4 3] f^lE,. LDD5 8t±[Bl^(7)^tfigCO^:i*#^ 
LDD6 0(Cot,xT(iBSlpI^C7)^fiK<7);5: 

_+)-'_ |<- I 3 bCO:<jV- KtCti, 7 7f h^'-1':t 

- K 1 5 b CO:* V - KA^g^^S tl, L/ -if - ^'-f tI"- K 
I 3 cU^fiV- KlCti, 7 h^'-f^- K 1 5 c<r>ijV 

50 [0 0 4 4] EI6{C,T^U;^:J;^{C, L D D 6 0 (D'^i^HI 
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S&3 0 2(Ct±, -ff-^-IS? 4 $:/f-UTPWM5 4 3:0=^^ 
pffiU—f- 1 4 ci}'^m-r^ l/--tf-^-f3f-- K 1 3 c<7) 

3 cCOry - KJCli, 7* h:J?'^?j-- Kl 5 c(7):*V- 

[0 0 4 5] h<$r^^- Kl 5 cOTTy- I 

/v^^msss 1 4 S:/r-LTA/D3 1 Qizmm^tir 
mmm^ awn^^ adcs) ^AOiti-t^^^izATf 

A/D3 1 6lZJ:-orUt^-^tif:i'fiy^)l7'-^iW^ 10 
a§#^, ADD3) 5:m;^-rS<i:^{CG/A4 6/\g? 

[0 0 4 6] ;*:|lig^J{cmvNfe^^f!fsl/— !f- 1 4 c 

T, LDD60«, SB^mzj:^%tii±imt^^lE-t 
^7^:tocZ) K;i/-^MIEIfflS&3 2 0 $:^lx.TV^-5= ZlOO K 
;i/-^«iE[Elii&3 2 OiCttl/V^^HJg&S 1 4cDai:^ 

1IS&3 2 0 «, ai:^ff smssms&s O 4 (cA;^^ 
4^-5i■i^cg^M$4^Tv^So 20 

[0 0 4 7] f£i3. Z<D\^Jl-^miEmS&3 ZO^t. ± 
X(D^mi^\y—^- i 4: a, 14bl4GC0LDD5 
6. 5 8, 6 0tC-(l;^€> j;e){CLTt;J:t^„ 

[0 0 4 8] [iii4tcii, mmm^3 0 2(Dm^m-^B 

Lr=.. b— y-'-^-fxf- Kl 3 a(Z);ijV- K«. 1 
5 7 ^:frLX h'^yiy^^ 1 5 0®=iui'^f{c^3i$ 

g5i^S^^Tv^^„ h^^i^x^f 1 5 Oco^-::^«, 

4X'2>J;e)(CPWM5 0{C^MS4%7!)>o, Si5ll 6 2 $:/r 30 
LT- 5 V^Cg^H$^^TV^S, U— ^-T :t- K 1 3 

tl, ^^ogJvil 5 6 fe^rUT S^^i;''^^ 1 5 2C0=I U 

^'^^cg^^$^lTv^s„ h9>i?x^ i 5 2(D'<-xti 

>i/X^ 1 5 2(D'^-XtCtt, ±MV^yV7.^ 1 5 0 

(Z) ^ - X {Ri^ ^ 4x ^ xM^ooste ^ 4x ;^ff 
^;!}'^A:^$4x-g) i'ilCPWMS 0;i':^M$-nTi^^^, ^ 
j3, l/--tf-<$!V:^- Kl 3 atCtirJ^T^^itl 5 4;<)': 40 

#^L/-+F-$:. PWM5 0 Ti^xbCO^N'^l/Xft -^(CfC LJT 
h^>i?X<5? 1 5 0, 1 5 2 &3gS{C:::^'f >v^>'}''f -5 

[0 0 4 9] III8{Ct±, •^m^iM^^ 0 A^Bt-Vf-^y^- 

i^^frnmsss 1 0(DiHii5s«flj5:n^LAc. "^mm^^ oa 

yf/<T>^3 4 0, 1>9>5;X^ 3 4 2, RXim^tH 
3 3 6{Cj;oT«fi5c$n-2.^®SS$:^fiK-r-5[lIi?S&^L 
-CV^§, ^m?SiiIlIgS3 0 4ttM»ffl:^'<r>^3 

3 8&Ofmj!±ia?5fE (V/I) ^i||ffl:t'<7>y3 4 05: 50 
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<lx.TS3'J, ai^ffl^'^T^yS 3 8CO-:^(7)Aij{R[I{C 
ttD/A 3 0 Qti^<b\^t!-^i\.^m'^tt^^tn.2, 3 0 
TA:^$n-5. Z:<7)»t^M:*-^T>y3 3 8(D-:/3<Z5A 
;'3{il!lliSJ5i3 3 1 $:^UTai:/3MtCg^^$4xTVN^„ if^ 
»ffl:^'^r>y3 3 S(Dm-1i(DKtsm\i. Si5i3 3 3 S: 
/i'LTg?ift$4X'2>i;^^{CSi5i3 3 2 5:t>'^y x.:h- 
- K3 4 4 $:^UT^jS$4^TV^^o ®6l3 3 2 

t^y^:)— ^-r^- K3 4 4 S}n3 3 5 

S::r^LT[g^L^v^fl;^® (-12V) (cg^^^nT^^N 

So 

[0 0 5 0] ai^Mi^-^T^yS 3 8(7),ai;^<R!|ti, V/ 

i3»J, v/i^^ffl;f/>iT>y3 4 0(7)fifi:5<z)A;'jfiI}i 
h^>i>';?.^ 3 4 2CDX5 >v^^cg?3^^^^Tl/^s>o 

3 4 2©X5 )^^TP1{C^^$ 
^^-TP 1 (iSms 3 6 $::?>LT'^T-TP 2fCSM 
$^lT^^-g>o l>^>i>"X^ 3 4 2(7)'<-Xtigfii[ 

3 3 4 ^^Lxv / im^m^^^ry^ ?> 4 ocDm:^fflii 
ic^^^n, =iu<;7^ftt^iii(His&3 0 2{cg^j^$nTs.^ 
-5= N^^i:;^"::^^ 3 4 2cz)'<-::?.ii v/i ^^M^t- 
Kryzfz 4 0(Dfa:&coA;^irai:tt;5<'-f ^- K3 4 e 

[0 0 5 1] ;t7-b--t;?*f^ 111^3 I Oti, ^mS^i^^ 
•y H^':7>(118&3 2 2Jlt)fDAi/-^>y h -i? > [1IS& 3 2 
4S:mTV^S„ ^Sjjgi/^ <y h ^-t^XlIiiSS 2 2 li, 
l/dj^il/-^ 3 5 9 $:^LT33»J, U^^f :! U- ^ 3 5 9 

(D^tim\t.^nmm'i^3 QA(D^^i:F2\zmm-^tix 

^^^€)<. z:(Z)U:ira. U-^ 3 5 9(7)A;^ffl!ltt 
3 5 6(DZI U'^^{CggE$tlTV>S„ 3(7) h^^i?^^ 
3 5 6(7)^-XtiffiJn;3 5 5 ^if\^XV^yV7.^Z 5 
7 S)n ^^Cg^^$^^TV^-5o 3 5 6 (7) 

>y^ti, SK3 5 4 $:/M^T^-^tCSM$n*^ 
o, ®in3 5 O^lUf^y i-:h-^-r:^- K3 5 8 $:/rUT 
g^ifi^tlTl/^-So 3 5 6<DX* -y^ii, 

fit3 5 K 3 5 3 S::?tLT l>^>i^'7.^ 3 5 7£0/^-X 
tCg^l^^n-Si^^^lc, ffii5t3 5 1,3 5 3(7)gJ^*tt® 
^13 5 2 $::f^LTg^ifi$^^TV^•So h^^i^'";^^ 3 5 7 
(Z)Xi -V ^li^ViTh-^-rpf- K3 5 S(DTJ- KlCgf 
$^$nT^^'5, h7>i/';^^ 3 5 BCDX^ -y ^fC 

[0 0 5 2] DA:/V>y S<5f'?>iag&3 2 4«, U^F^i 

l/-^ 3 6 0 $:>tUTfeU, U:^^. U-^ 3 6 Ocoai:;/j 
flJliD/A3 0 6^Cf|^M54^Tl.^-&„ iikT. Sm?5^'>^ 
•y h^-t/XHi^S 2 2 i:|SI-'Klfi5t(D;ti^, SBilSr^Bg-r 

[0 0 5 3] 1119 tCtt, me CD I/V^B§lHlS&3 1 4 
t>'K;i/-y^iiE[aSS3 2 0(7)[lIS&«?lJ$:;^Ut„ I/V^ 
}||[1IS&3 14«, 3t-^T>:/3 7 2 $:^LTm^®E^ 
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-f3 7 2(Dti!,±imitm.tfL3 7 5?:/rUTA/D3 1 6 IC 

[0 0 5 4] K;b-^ffiiE[sI5!&3 2 Oti. ^'^T>:/3 
7 8$:^SxTfi'J, Z:C07r^y>^3 7 8C7)V-r^:X(D 
Xtimitl yv^m\ms^3 l 4;^)^6(Z>fcti:^;ff^/{)':^^iT:3 

7 9 $:/rLTAi3$4x5cke)fCg?;^$*X, Z1(D:^'^T> 
^3 7 8(DA:^{iiim:^{Bllil{CliT:^a^^X'1' >Vf^3 8 
5, 8 3^^tJf=I>T-*>-9-3 8 4*^afe?lJ{Cg5^$tl 
Tl^^•5c Z(Dyi-^Ty:f3 7 8(D-:f'^7.a^Atimiiti&tn, 

3 8 0 $:/^•Lr^«^$tlTV^^, ^^T>^3 7 

8(Z3ffl:'j{B!ltt®i5t3 8 2, "I^Sms 8 lS.t>'SM3 2 

8 s:^>LT^mgfEiai5S3 0 4 commm^ y ^ 3 3 8 

(D^^XffliJtCg^^^nrv^So ±l2T-:^n^^^-1'-y^3 
8 5tt, VEC4 2 7t)^<Dm:5^tl-5ff^ (RG3) RV^ 
G/A (AP0 3) CO|&aa{C«fcoTM^$4xSJ;-5{C 
A N D 3 8 6 CD ICg^M $ tlT V > -5 c 

[0 0 5 5] (TEM) lai OtCtt, SiSmi?! (TE 
M) (7)llIli!&#|^ig(Z)— M^r^L;^:.. ZlCOTEMli, /li^- 

5 > i;^' X ^? $: > 7 -r -5 r i; tC J: o T iSM t- S 
^ T' 'J . *IIJ6^T' lyi^-/1202 OjgSliM 
tC, j!)DI?aZityjn^#lfci--2>;^:4?)C^[iIf&TEM4 8 (01 

0 (1) $:igffl$i±, i^m»U—*f- 1 A a, 1 

4b, 14c (Di&mmmz, mum. mmmRxj^mmi? 
±-r^rcsb(Dm^TEM4 9 mio (2) ^m) 

[0 0 5 6] TEM48ti, y*h:tiZf'y4 0 2^^X 
TiSU, 7^ N;^jy^4 0 2CDA:^;«!lC^-:^ttffifil4 0 

1 Sr^LT 5 V«jS{C^j^$n, mijitCyAA G^^ib 

^4 0 2(^ffi±rffifla)-:^tt^i^&$4x, misii^^Ty^ 

A 0 ^(Drf'^T.miZAtl-^ti^o Z.(D-t^Tyrf4 0 A 

oy^xMti, Sin4 0 3 $::rruTT^n^'ffl5 vma^ 

^C^M^^VTI.^-5<. :t^Ty^A 0 A(Dti!,ijmiitm.tn.A 
0 6 $:/rUTA'r7- S^VS^'X^ 4 0 8<^)K-X{C^3i 
$tl, 3,(7)>'N°i7- h^>t/X^ 4 0 8C0X^ <y ^ A^^/^ 
T>7'4 0 4(0v-f^^{MlcA:^$ix^ Jcotc^M^n 
TV^-So h^^i/X^ 4 0 8(Z>ni^ >V,^ti 

Mm4 1 0 $:^rUTg^ift$n, >'^°>7- h^>i:/":^^ 4 0 
8©=! L/^' ^tt2 4 VOftj^acg^S^S^XTt^^o 
[0 0 5 7] t*eoT. G/A4 6A>tb, z:(7)TEM4 8 
.^/N-^ U/^;ucDfg^:0':A:ti^ti.Sh, 7 K:*f7'^ 4 0 
2(i:3t-7L, ;r^7'>y4 0 4C0A;'3ti5 VtC;fcSo t»e 
oT, Z:(Z):t^T> v'', yN'C'- 4 0 8S.t>' 
i&tKA I 0(Dmmzj:<'). AU- h^yi^Ts^A 0 8I,Z 

tt^mstiTtj^gsn. "7 - h 9 > i;-';^ ^ 4 0 8 jg^-t 
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^Z.tiZf£^o 

[0 0 5 8] TEM4 9 2 MO^^A^'i ^C'S 7 K 
;«j-7'5 4 1 2^m^XiS<'), ^^<Dm^<7)AiJm(n-l3 
itmtfiA 2 3. A 2 5 %:^LX 5VmmizmM^n. ftfi 
:^<^ HiSg;ftt>* L^iZltGXAA Qt^th (D^tSL § ff A'! A 

2(Z)ai;/3iai<Z)#-:^ttfeitil^4x, #^:^{±ffifn:4 l 5, 
4 1 7 ^rrn-bTT^n^'MS vmii^tcg^S^^tiTVN^, 
7;th:<j:/^4 1 2cDffi:^fffi!l(D=S-fifi:^l4, Si5T:4 
10 13, 4 1 4 S:^LTJnW[lIi5&4 2 0{CA:^^n-5<fce) 
^Cg^M$^^TV^S (y^Xffl!!) , 3<733!in^lllg&4 2 ocd 

\i!,t!mii^ ^ -)-7.Ktsm}^\z\t.mfiA i 8 7!)';ae?u{cji^ 
V'r^;^A;/j{iiii®fii4 1 Q^iri^xmm-^iix 

V^•g>o *D^I1IS&4 2 0C0ai;'j{|lJl±:^'^T>7'4 2 

2(Dv''f •:^::^ffi!|^Cg^$4^T^^^c ;t-^T>'y4 2 2 C7) 

ffi:^<fflttigST;4 2 4 ^■fri,xj-^^-v^yV7.9A 2 6 

(7D'^-;?,lCg|M35^X, Z.(7)yN"'7- 4 2 6(7) 
it:^ 'y^7!)^7f-^T>•y4 2 2(7)V^'^xM{CA:^;^tl^ 

20 6(7)X= >v^tt^i5t4 2 8 $:^LTg?%$tl, /-^i^- K 
4 2 6(7)=I U^'^li2 4 V©«aStCS^$n 

[0 0 5 9] i^e-oT, G/A467b^'b, z:cDTEM49 
(DH!^.ai>'L^^A::^5tl-5##fC):SL:;T. ^Tj-h;*?^ 

^4 1 2i)'^ib\iit!-&t\mnm^A 2o\zK±-^n^mm. 
ff^mtL. tmwmA 2 o\zKts-^n^m^ti^mn-r 

■5= TEM4 9(7)H^tCyN-1' U"<;i/CO'ff-^S.af 

Lt^\ZU-\y^)\y<Dmmf^Kt!-^t\.^t.. y:thiJ-:f^ 
4 1 2<D 1 o*^:^>'Ufl6C0 1 oAtTt-y'b. :t-^T>:/4 
30 2 0{Ctttei5l4 1 7, A I 3 t.m.m,A I AlZ^^-ij-S.ti'^ 

/^-( iy^)i(DmWA:f:-^ti^t. ■t^-7y-:fA2 0\z 
\tmKA 15. 4 14 )LmKA 1 3 i: tc i ^^J-ffi^'^A:^ 

^n-So ^^e•^T. ?^'^T>y4 2 2, AC'-h^^v'X 
^4 2 6;5:t>'M4 2 8(7)^fiSc{C<i:U, - h 5 > i/' 
X^4 2 6 tCtt*Dl[[lIS&4 2 0 7b^"bai:/j$tl-g)ff -^-IctS 
Cfe^«i5S;:)"^Sfi4a, yN'-^ - h^>-:/'x^4 0 8tt, 

[0 0 6 0] *lliSM®^^ffltc 
40 ovxTUiBH-r-So EI^L'iLN'aig;^-^ >v^;<3':SA^ti, 

ieiiif^S4 o(c'ai!^;b<-et|&54x-5„ ^^mw 

\^-f-\Z\t.^y'&-V3 0 8 $:/|-UTmi!S*'i^l&3tl 

^zj^mm^mm^n^ im^mm) . mzmmi>tWi'^ir 

•5 A\ El^ b tS; ^M^St!?^ ib ^ S M^t' - ^ iz 

S•i^V^T, PWM5 OtCjot^TSflEtiJgtC^Slife/'NVL'X 
i|igO>'N";i/Xff#:!!)>^^^$4x, LDD5 etcssvNTzroyN" 

4 a;;!)-<|gl6$4x, U-if- t^- A L 1 

50 ifi^^cu-if- 1 4 a:<i^<b3*ffi$n^o I^^ifC, PWM 
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5 2. 5 4 T'*fig$ti;^c/N°;UXfi-^{CJ: LDD5 
8, 6 0-e^ii^4x?^fI-tJCj:oT, #^ ^f/Jg-T 
«fL/--tf- 1 4 b, 1 4 cA>Sgiil$tl, 0^^400 
L/--tf-ti'-AL 2, L 3;^)^|^ffi$4^-S (EI2#M) o 
1 4 a, 14 b, 1 4 ct^^Mm^tlf- 
U--9-'-l^-i^L 1 , L2, L3tt, ^S241C 
iS-^$4T)5*f^ ^- 2 6, 2 8, ;tfU J'^^ ^- 3 0, 
f 0 b>X3 2^SLt>'i/U > KU 9-3 4 ^-fTVX 

[0 0 6 1] :i3T% *lli5SM<7)ffmigS4 Ott, u- 
(LDD) |:^tcm2g3g»T^<7)-t^-i;^«gfE$: 
fflIf!|-r-S>;t«!)(D:sf-7-9— i>'*rmillg&3 1 0$:WLTV^ 

[0 0 6 2] |lI8(C^LfeJ:e)(C. f(I^igg4 oic«aS 

3 5 Z^lfrLXnM-fymfi^^n. h9>i/X^ 3 5 7:*^ 20 
^3 5 5A^:t>bT, U^^a. l/-^ 3 5 9^- 1 2 V<^ 

tiT^:- 1 2 voosjEs- 8 vtc^^Lxai^-rSo '{*eo 

T, ^^-TP 2c7)«J±ti- 8 V{C?ScSo DAi/^'yH^5<' 
'!?>EaS&3 2 4 =fcpl«lc. h9>i?:X^f 3 6 2(^^-X 
^^gJa3 6 5, 3 6 8 S::^LTS5g:«^#^^$ti, N9> 
t;::?.^ 3 6 2:*^P!f>'LT, SJn;3 6 9 ooS'SfC J; 'J N 5 
3 6 1 /()^:t>L/T, l/:Jf^3.l/-^ 3 6 0^- 1 
2 V(7)'aii;b':««&34l5, fi6oT, D/A3 0 6lC{i- 30 

[0 0 6 3] ^«gSIlIS&3 0 4T'«. VECS«4 27b^ 

iiT'fe-5APC$!l^'S?5ST-'-^A^D/A3 0 BT'T^P 

ffi (Mx.«> -6. 9v) <D'tn^'n^mwm:t^Ty 

-/3 3 8(CA:^t-S<. -?-(7)jl^S:ffl:^'^T>7'3 3 8<D{li 
;^«l±t*, :^'-^T>-:/3 4 O/N.A^'j^tl, 7f-/<T>^3 

40, h'yyi/y^^ 3 4 2. mtfi3 3 6 tx-m^-^n^ 40 

1^3 0 2/\«*&3n§= Vt^X. S^=-TPUi, jiflCM 
;t^T>y 3 3 8cDai:^«i±i:I^U'^;ui:'&'j, 
P 2(7)«JEtt- 8 VT'^-5;^:», z:<7)«CiM(C J: o Tffi 
^91 3 3 6{Cj5Stl.g)agfE;<)«^PIlIS&3 0 Z^m^^ti^o 

[0 0 6 4] zcD^n^i/^-^ h^^yymms 2 zizm 
'^^tix^^^- 1 2V(D'mMtimr (mz.u. - i o 

V) f-Si:, h9>i^X^ 3 5 7(7)igm3 5 1, 3 5 3 
■t^o Z:n{Cj;U, U-^f 3 5 9;!jMb'aj±A':m:'3 50 
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^T-TP2{Cti, Sfii3 3 6 Ir^UTi^^T P UC^^ 
^i^T^^St^b, l^^-TP 2(D«ffil±S^^^T P i {cifio' 
<1;mxmW}-t^o SfoT, ^^Ill]i!&3 0 2/\'gt«&^4x 
^ S?5S{id«'>-f ^ mm-t S ^ i: tc J: 'J , ifs^fls 1/ — tf - 

[0 0 6 5] tf-. :^^mmX!,i. D/A3 0 6(Cli, 

±ii^mm,iy^-j h^'yym^3 2 2 tm-(7)m0^(DD 

Ai/^>v h^'t;>[lIK3 2 4{Ci:oT, «JE*':ft^^4x 
So '(*oT, DAi^^?>y h^'^>[aii!&3 2 4(C«^$4X 
1 2 V(D«{l*':{i:Ti-'5i:, D/A3 0 6tCttmffi 
timfl^-^n^Ji<f£<'). D/A3 0 6(Dai:^*'5^?lhS4^ 
•5, Z(Dt=.>^. S^TP lC7)«ffi^CO^^Tfe, >^^=-T P 
2(Z)Si±:&F6i/\^fi|-rSJ:e>{C;^S, liSeoT, 3i^^T P 

1 ao^'iS^^-T P 2CDS^MA«JSit'^t--5:^iSi(c«il±^':^l& 

[0 0 6 6] seoT, mmmm<nmm:^-^ 

> ^ tiT V A s ^ # co«jli:;^9 ycDflK«o i: ^ J: -5 

So 

[0 0 6 7] Jiia;*-^-^— .i/'>Pf^[lIK&3 1 0 L 

T, ^n^i/^-j h-^f^ym^S 22RZ^DAi/^v h 
^'t7>[lIS&3 2 4 $:fflv^T^^{^^U— 
SriSW-rs ieJtCLt;^)^ ^mSSi/^ >v h ^'?>[llg&3 

2 2RtfDAi/^y h^f XUI^S 2 4 00 ^4X7!)^—:^$: 
ffl V N t ^ ^ 33 V ^ T ^^i- & l# S zi i: ^> T S S o 

[0 0 6 8] :lzx% m¥tum3 ea^m^^miz-D^^x 

mi 5%:^mLxMm^^o mmms 6(i, «/M8fe 

mmmxm^M l o g ElC*f-t-5.5§fe?iSDCD#'[4$:W 
UTV^S (015 (3) #M) o S£oT, «:/h#§fezgS 
Drain {C^f/^SfSS/hSJ^ AEmin *?i<D^3t4T% m 

x^tji^\ z(Drzi^. ®#T^-^tc^):6-r'g>/'i>'uxi|ii(7) 

* T' oymm^ - (c J: S ttMIEfC 75: V ^ w i: (c 
;fcS (015 (1) #SS) , ^3T% *llifi^JT-«, H 
ftT-'- tc i S H^j^SA'^S/jN (Mx. ti. liS^ti-S*'^ 
0) <^i:^{Ct±, /^°;^Xff■t(7)/^°;l/Xl|lS$:0{CtTV^ 
So 5^lc*^ifiMT'tt, ft/hj®;glc|8fe$-t±Sfci*(7) 



( 1 0) 



6- 6 4 2 2 0 
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-^f(^i:^/^Vl/;^l|Ii$: 1 5nsec^Cig^LTV^S, '{J^o 

v^Tfi:ii7S:^3'64i:^iS3-ti:S3i:7b^T'^-5 (Ell 5 
(2) mm) . mfCioT. ^^tfJlsKciiM^T-'-^f 

[0 0 6 9] 3(Z)^^<*:b— !f-CD3tai:^&li^^*-^ 
[0 0 7 0] 01 1 tCii, PWM5 0(D:g-mtcfet-?€><f 

2{cid;, mm^o-^'^Gci mil (d ) *wec 

S^4 2 A^f5A::'3$n€>„ «:$i-IlIS& 2 0 4 li, Z.(7)mm 
i7a>y^7GC 1 Sra^bT, H^?51f?g(DfI-^ 2 3 0 (0 

11 (3) ) ^Hifj-r^. tf^. D/A2 1 6(Cti, H 
^T-'-^f (mil (2) ) ti^Atl^n, D/A2 1 6(i 
^roa^RT^-^lCiSlitmiSCDfl^ (mil (3) ) %: 
miJ-t^. =l>yN°U-^ 2 0 6«, Z0m^2 3ORXJ^ 
fi^ 2 3 2 $:it<SL. ^m&O^m^ 2 3 0 A-i^-^ 2 3 2 

l:^x.fei:#{c/\-f- b/<;i/<Dfi-^ (mil (4) ) 2 3 
A^^ts-t^, z:cofS-i-2 3 4 li, efeco®^?:^fiS;f 

•5Acfib(©®^7'-^ m7L\t. 1 0l^>v l>D/'A^C<i3 
FF) {C*f]C5t- S«-^2 3 6$:-^^T'V^-5„ 

[0 0 7 1] a#^-^?tiNAND 2 1 StCiSt&SIB 
(/FF, mi 1 (5) ) ;b^G/A4 Q^d!,ts-& 
tl, G/A4 6^Cfi^^T^xa-r-2>fi#RG0 1 (mil 

(6) ) tf^^^^tl. h[lISS2 0 8{CA;^$*lS = 
^- hllIS&2 0 8{i, 3.®fi-^RG0 l&t>'^#AP 0 

1 (mi 1 (7) ) (DWsmi(Dm^\z^^). m^2.zQ 

i)W-V•^i^,t=.m^2Z S. (mil (s) ) 
So S^oT, 3 8tt, ±faafeM^{C*ff5f •2>A 

;l/XltS<7)«-^ 2 3 6*^S^7!)^tie'fB-^ffliE34xfeA-;i/Xipi 
(7){i-^a)*^{c;&s, z:cDM#2 3 sli, m^Ui o 

LT L D D 5 0 /N.ffi;^34x-2)o 

[0 0 7 2] mz, ±MBm^^iEcor^i^(n;-^)\^7.m^ 

(ROOD (nm-mz-D^^xmrn^^. 

[0 0 7 3] mi 2tc(i, G/A4 etcjst-t-safi^^a. 

mm^l 0 2c7)[lI^MIlIii!&l 2 0(7)#miCj3tti)ff# 
OMJ^&^L^Co m7tC,T^LfzJ:e){C, IW^«ISI1IS&1 

2 0(D:7U >vy7D>v7'[lIg&l 3 OT-ti, XtStitl^^ 

x^y-hM#RGi (mi 2 (1) ) iimm^nv^ 
Gci (mi 2 (2) ) (DtL'^±.ti^^)i:mm-^nr:Lm^ 

:7'; -yy^P-yytmS^l 3 2{CA 
(/FF, mi 2 (5) ) fei®^^n>y^ 
GC 1 T'32t)±7!)'5'JT'|lI^$^-5= Z.<Dm^ (/FF) 

(iai 2 (6) ) tmm'7nv'7Gc 
if3-¥h^mmmti-^-Dim.^i^.t:Lm^ (/gcs i, m 

12 (4) ) ilCDOREIi^l 3 4JCJ;€)^a?Droffl# 
(mi 2 (7) ) (COl^^T, ANDEl^l 3 6 T'±faiM 
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IX, '(Z)|&S|^ffi;^ (mi 2 (8) ) A^PWMSO/xaj 

[0 0 7 4] Z.(D^o\Z. iifl|tcDfS^$:?i^-r-l>f-«?)<© 
^X^>f- h#^RG 1 A'lB^^n^vi'GC 1 T'ISIMS 

tiTb^o, afeis^ic*fi^;f •2>>'N°;i/xiiiiooM-§-2 3 6 (m 

1 1#S^) ;!)^K?7b^ti^f§^RG0 1 A-<?gfi5tS4x€.o 

[0 0 7 5] 'iSt-DT. i#^^*cu--if-«'XiM^(c{i, a 
^frH^{c>!tfS-rs>'N°;i/;^i|ii(7)fS-^2 3 Q^tm^-^^x^^ 

(nj:ofdi^mmybinom^izm^xij, m.%§t£^iz^ 

20 S = 

[0 0 7 7] ±mmmLr:L^oiz. H^^^-^tcfsiit 

Ml 0 0 It s U"<;K7)yc*b, MS^^T-iiffJ^-r 

x^mLrzm'^immizit^^m(D^ii!,±iti^i&rr^ 

30 igg4 0{i, K;i'-:/|fiEEIii&3 2 0$:^i;iT^^S. 
- [0 0 7 8] K;i'-:7'1SiEliIS&3 2 otcii, ma tc^L 
feJ:o(C, U-if-^-fji-- K 1 3 cA^^)|^ffi$n-5Jt 
ffi:^ (mi 3 (1) ) h^-f ^- K 1 5 

c ly'vmmm^s i 4iz:js^^xms. 
(mi 3 (2) ) (C'^J«S$nTA;:^$n§o Z.(DKts-^ 
ixt^m^^. K;u-^ffiiEllIli!&3 2 Ol±, r^n</x-f 
<y5^3 8 5 A«7t-7(75®-&tC, :t'^T > 7' 3 7 8 T'Sffiif 
te-tSilitfC, ^iSSlS 8 3&t>'=I>f-'>-!t3 8 40D^S 

40 3 8 iT'2it«s4x-r (mi 3 (3) ) , •M.nmmmz o 

4(7)i(t»:ffl7|-'^y>:7'3 3 8<7):7'^;^A:/jffiiJ^m:^$*i 
■So t*eoT, ^a«^IlIii!S3 0 4(7)2^^ffl^'<T>^3 3 
8C^y^XA*MC0«/±tt, ^yi-:h-^V K3 4 4 

xmrn-^ix^t-ns. (-6. 9v) tcmi3 (3) tc^u 

/iM^7b-<^;D#$4x;^:fI-^ (mi 3 (4) ) (CtSiS, 

[0 0 7 9] ±|aT^a^'';^^'Vf^3 8 ^X^Y 
- hM^RG3&mS#AP0 3<Z)|&S«, ^tj^io^m 

50 S&3 2 0;b^^5 0 V7i"^ffi;^$tiSU-lr>y S^^ffii: $tlS7^ 
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20 



[0 0 8 0] 3(DJ:e)tC, 7* h^-f^- Kl 5 

^fS^-S. i^S<^Pb1}c, iji^^jsi/-- <f- 1 4 cco^tffi:'? 
[0 0 8 1 ] fj:^. \^;v-zfmJEm^^muLfji\'^X' K 

^ ^ ^ -y 1/ > At;*; g < S , 
[0 0 8 2] 7S;j3, *lligMT'«, 3^@(^4i#<*l/-if 

[0 0 8 3] ±IB*]6g^JT'tt, il#^>tiggi:L 

[0 0 8 4] ±fBIIMMT'{i, ifS^^^b-if-© 

s a le^fc i s )t ai;^(^ffliE $: □ ^mzn e) j: ^ tc 

o' < ffliE4 5: j5lD^-t -5 3 i: {C J: o T , /nVU ;^ *g ^-fb $ 
[0 0 8 5] 

[#§Bi(^5A«] v^±wm u f- cfc o (cit^js 1 {cia«c l t 
[0 0 8 6] m^^2.\ztm.\^t~^m^z^t\\.t. 



[EI®cDm#>5:|Ji^] 

[HI] *#60B7!)':M^lt'5;Si®S^t^a©«iS5:^^ 

[03] LDS«(7)>!f- hr b^IlIS&CDSfiic^r^t-^a 
>y i^m-efe^, 

[04] LDm^(DJ-^)\y7.mmmm^(7)mm.^^irz>'n 

10 ^y^^a-^fe^), 

[US] LD»«(Z)U-if-iEI&llIS&©«*dc$:^-r^P 
>y ^'HT'^-So 

[EI 6] LDS^KCO K;^-^^fiEIlIi^&5:^^A-'b— !f- 

mi] nm^mm^oyp^^m^co-m^Tr^-i'^u-j ^ 

[09] 0 6CD K;u-^MiEias&(^fllf«o-M$:^i-[m 

20 gS0T'&-5, 

[010] *iiigM®?ai®iiis&OT«i^OT-«aj$:5^-riiig& 
[011] m4 <DA)vxmwtmm^o:>^i9^(Dif ^ i^'f- 

[012] 03©|liai^SIlI^<Z)#'fI-^<D^-f A^^- 

[013] m6(D]^)v--:^msEmmzm^-r^^m^<D 
[014] 05 oyMmm^oymm.(r>-m^^-i-wmsmx 

30 feS, 

[015] ii) \t.mm^-9t.m%s.(Dm%^iT^hr~ 
^L;5:,^0, (3) \tm%m\z-^»^m%A}i^^Wi 

mO) mm S: ^ L 7^1.^0 T ^ „ 

[01 6] tf-O K;i/-^#'(4$:H5i0^1-'Sfe 

«b CO )t m ;^ 5: 3^ f .m.0 T' S „ 

[017] K;i/-yi(f'f4&«t-^4^^i*:L/— tf-tCJ;*J 

40 m^cDmm) 
1 0 H^a^asg 

14 ifi#<*iU— 9-'- 
13a. U--tf-<5f''f K 

15a 7 7)- h^-r^- K (^m^is) 

4 0 iMia^B 

5 0 /A°;i/xipi^gSiiis& 

5 6 

3 0 2 mWim^ o-^)\y7.mm^B.) 
3 0 4 {mM,m^^m) 

50 3 1 0 
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2 0 \^jv--fmiEmm 
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